Objective Newly presented unexplained complaints (UCs) are common in general practice. Prospects for patients with persistent UCs are unfavourable. Factors influencing the transition of newly presented into persistent UCs have been scarcely investigated. We studied diagnoses that newly presented UCs lead to, persistence of newly presented UCs over time and their determinants. Furthermore, we studied determinants of quality of life (QoL) over time.
Introduction
Unexplained complaints (UCs) have been defined as complaints of which the origins remain unclear to a general practitioner (GP) after adequate history taking, physical examination and careful consideration of the psychosocial context 1 . On average, 13% of GP consultations involve UCs 2 . It is often assumed that most of the (medical) problems that give rise to newly presented UCs are self-limiting, because patients often do not revisit their GPs on account of that specific UC [3] [4] [5] . Indeed, Kroenke et al. found that around 90% of UC patients do not revisit their GPs within one month. Newly presented UCs may be a sign of underlying somatic or psychosocial pathology. Furthermore, they may remain unexplained, persist and transform into what may then be called persistent unexplained complaints (in terms of persistent complaints and persistent unexplainedness). In literature, percentages of patients for whom their unexplained complaints are the reason to consult their GPs, vary from 3 to 39% 6 . Patients with persistent unexplained complaints (often called MUS for Medically Unexplained Symptoms) often use many drugs and other healthcare facilities and frequently show considerable psychological distress 7, 8 . Furthermore, persistent unexplained complaints are associated with an impaired quality of life 9 . Moreover, as these patients often do not feel taken seriously or helped and sometimes feel treated as malingerers, they tend to lose trust in their GPs 10 . In brief, the prospects for patients with persistent unexplained complaints are unfavourable, and this holds for additional health care use and costs as well. So far, the transition of newly presented unexplained complaints into persistent unexplained complaints and its risk factors have scarcely been investigated although a better understanding of the mechanism(s) involved may eventually lead to better prevention. Our objectives were to find out to which diagnoses these UCs lead, which proportion of newly presented UCs persist and to identify their determinants. In addition, we studied potential determinants of these patients' quality of life over time.
Methods

General design
We conducted a prospective cohort study with a follow-up of 12 
Patients and complaints
Eligible were all patients aged 18 years presenting with new complaints, which were designated by their GPs as "unexplained" after the first consultation 2 . Eligible were those UCs that concerned fatigue, abdominal complaints, musculoskeletal complaints, weight changes, or itch. A UC was called new if it had not been presented to the GP within the six months prior to the visit. Patients were instructed to revisit their GPs when their complaints had not resolved after four weeks. Patients gave written informed consent after having read the study information. They received this information from their GPs after the first consultation.
Measurements
GPs filled out structured case record forms (CRF) immediately after the entry consultation and again when patients revisited with the same complaint after four weeks as instructed. CRFs included detailed questions about the history (e.g. type of complaint, duration of complaint, symptoms), findings on physical examination (if performed), and some general questions about how the GP appraised the consultation (degree to which s/he felt the complaint was unexplained, degree of certainty about the absence of serious disease, (certainty about) working hypothesis and his/her satisfaction). After the entry consultation (T0), patients were given a patient questionnaire (PQ) inquiring after demographic characteristics, intensity of complaints, satisfaction with care, anxiety, quality of life, and utilization of healthcare. Patients filled out the same questionnaires at 4-6 weeks (T1), 6 (T6) and 12 (T12) months. These follow-up questionnaires included a question on whether their complaints were present. Generic health-related quality of life was measured by means of the RAND-36. The RAND-36 11 is a Dutch version of the SF-36 12 and consists of 36 questions and standardized response choices, organized into eight multi-item domains: physical functioning (PF), role limitations due to physical health problems (RP), social functioning (SF), general mental health (MH), role limitations due to emotional problems (RE), vitality (VT), bodily pain (BP) and general health perception (GH). Domain scores may vary from 0 to 100 (where 0 indicates 'very poor' and 100 'excellent'). From the eight RAND-36 domains, summary physical (PCS) and mental (MCS) component scales were constructed 13 . The EuroQol's thermometer was assessed as a proxy for quality of life as well. The thermometer provides a single index value (0-100) for health status 14 . At 12 months, Electronic Medical Records (EMRs) were retrospectively searched for all complaint-related entries (e.g. diagnoses, working hypotheses and complaint level evaluations) of the previous year. The final categorization of the complaints was carried out in three steps. Firstly, two of the authors (HK and MvB) independently searched the EMRs for all complaint-related GP entries and summarized these into one diagnosis per patient. Secondly, these diagnoses were categorized in "complaint not otherwise specified" (e.g. fatigue, abdominal complaints; final evaluation identical to initial complaint), "psychosocial illness" (e.g. depression, burn-out), "somatic illness" (e.g. diabetes mellitus, hypothyroidism), "syndrome" (e.g. irritable bowel syndrome, chronic fatigue syndrome) or "otherwise" (for all evaluations in the EMR with a question mark, or listings of differential diagnoses). Finally, the categories "complaint not otherwise specified" and "otherwise" were combined into "unexplained"; the psychosocial illness, somatic illness, and syndrome categories were combined into "explained". Discordances in steps 1 and 2 were resolved by discussion. Unresolved discordances were categorized by two experienced GPs (PJB and GJD).
Statistical analysis
We summarized the established diagnoses and course of complaints over time.
We assessed determinants of (1) the probability that the initial complaint was still unexplained and present at 12 months; (2) the longitudinal course of the initial complaint at 1, 6, and 12 months, regardless of whether it became explained; (3) the longitudinal course of the quality of life, separately for summary scales PCS and MCS of the RAND-36. Table 8 .1 shows which potential determinants were assessed for each of these analyses. To study the effect of potential determinants, we used longitudinal maximum likelihood mixed effects logistic regression analysis (complaint present yes/no as the dependent variable) and longitudinal maximum likelihood mixed effects linear regression analysis (with RAND-36 PCS and RAND-36 MCS as the dependent variables). Prior to these, we familiarized ourselves with the data using dedicated descriptive commands for longitudinal data and line graphs to study the unadjusted course of the dependent variables over time or after stratification for single determinants (see Figure 8 .1 for an example). In the longitudinal analyses, the time variable had the values 1, 6, and 12 for the follow-up times at 1, 6, and 12 months, respectively. Missing data were multiply (m=5) imputed using iterative chained equations after changing the 'long' data file format into a 'wide' format to ensure that one patient had one record while imputing, as recommended by Allison [15] [16] [17] . After imputation, the long data format needed for longitudinal analyses was restored. MCS unexplained/explained: Mean Mental Component Scale Scores of patients with newly presented UCs that remained unexplained/became explained over time. PCS unexplained/explained: Mean Physical Component Scale Scores of patients with newly presented UCs that remained unexplained/became explained over time.
Multiple imputation assumes that the mechanism(s) responsible for the missing values can be described using the variables available in the dataset 18 , the socalled missing-at-random (MAR) assumption. The MAR assumption is far weaker than its MCAR (missing completely at random) counterpart, which assumes that the missing data are a random sample of all data. For each patient the number of missing values on time-independent covariates ranged between 0 and 12 (median number 0; p10=0; p90=4.5). In total 541 missing values were imputed out of 5328 values (10%) (444 patients times 12 timeindependent covariates). We studied the relationships between continuous predictors and the dependent variables using scatter plots of locally weighted regressions (lowess plots) to check linearity assumptions and avoid model misspecification. We chose to solely impute time-independent variables in accordance with recommendations from statistical literature showing that random coefficient models validly handle missing values on dependent variables 19, 20 .
The final regression models were fit using the Li-Raghunathan-Rubin (LRR) formula to estimate the mean coefficients and the correct variance across the five imputed sets 16, 17 . Likelihood ratio (chunk) tests (P<0.05) were used to reduce the models including all predictors to leaner models 21 provided that the regression coefficients of the variables remaining in the model did not change by more than 10%
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. This was also applied to decide on the necessity to keep the 63 general practitioners as random intercepts; the random intercepts for patients were always retained. Each patient presented no more than a single unexplained complaint. We considered P-values smaller than 0.05 as statistically significant. All analyses were performed using Stata software (College Station, Texas, version 10).
Results
Study population
In total, 63 GPs in 57 practices included 513 patients with newly presented UCs. The median number of included patients per GP was 6 (IQR 3 to 10). We excluded the complaint categories for which not many patients were included (weight changes, n=27; itch, n=18) to avoid the impression that our findings could be generalized to cover these scarcely represented complaints. This left 467 patients with newly presented unexplained fatigue (n=324), abdominal (n=66), or musculoskeletal (n=77) complaints. 23 of these dropped out, because of moving house or for other personal reasons. The background characteristics of the remaining 444 patients are presented in Table 8 .2. Patient classification in terms of complaint-related diagnoses/evaluations and presence of complaints 12 months after baseline are presented in Figure 8 .2. Determinants of the course of complaints and quality of life
Since there were four measurement times during follow-up, there were 1776 (4 times 444) potential observations. Since some dependent variables were missing, the number of observations in the regression models varied. The final models are based on a minimum of 1426 (81%) to 1628 (92%) observations. Full models are presented in addendum 1, and lean models in Table 8 .3.
No independent determinants were found for the probability of newly presented UCs to remain unexplained and present at 12 months. Model 1: Determinants of probability that, 12 months after baseline, the initial complaint was still unexplained and present Model 2: Determinants of an unfavourable longitudinal course of the initial complaint in terms of presence of complaints (regardless whether it became explained or remained unexplained)
Model 3a and 3b: Determinants of an unfavourable longitudinal course of the quality of life in terms of lower scores on the summary scales (3a: physcial quality of life; 3b: mental quality of life) OR: Odds ratio, 95% CI: 95% confidence interval, GP: General practitioner, BTO: Blood test ordering, n.a.: not applicable.
Longitudinal analysis showed that musculoskeletal complaints (-4.5; 95%CI -6.5 to -2.4), previous episodes of the same complaints more than 6 months prior to presentation (-1.5; 95%CI -3 to -0.06), and age (-0. 
Discussion
In this prospective cohort study among patients with newly presented unexplained complaints (UCs) in general practice, we found that 43% suffers from these complaints 12 months after initial presentation. Overall, almost 60% of newly presented UCs remained unexplained during one year. In many patients, UCs followed a varying pattern of presence and absence. About 40% of UCs received an explanation. Perhaps unsurprisingly, longer duration of the complaint before presentation was associated with lower probability of it resolving. Patients with new UCs tended to have a poor quality of life; we found no strong determinants of variation in this course. Especially musculoskeletal complaints and previous episodes of the same complaints were associated with a negative course of the quality of life on the physical dimension. The course of the mental summary scale of quality of life was negatively influenced by fatigue, previous episodes of the same complaints and psychosocial factors problems.
Some limitations in our study deserve attention. First of all, inclusion may not have been consecutive. 63 Participating GPs identified between three and ten patients with newly presented UCs each during a 23 month period. Based on earlier studies, we suspect that they must have seen many more patients with UCs. In a non-inclusion study in the participating general practices, we searched the electronic medical files by means of text words for eligible but notincluded patients with UCs. This study did not show major sex and age differences between included (n=513) and not-included (n=507) patients.
Since our regression models were relatively rich in determinants, they give some protection against major selection bias. Caution in the interpretation of our findings is restricted to potential effects of determinants we have not measured. If, for example, wealth (not measured in our study) had an influence on the course of UCs, and wealthy women had been overrepresented, bias would result. It is not so easy to think of single strong determinants that were not measured, but there may be a multitude of weaker determinants that act together. We showed that UCs are not as frequently self-limiting as is sometimes assumed. Whereas Kroenke and Kenter for example found that 90% of UCs are self-limiting, we found that over 40% of patients experience their UCs after one year 3, 5 . One explanation for this difference might be that the other studies consider complaints to be resolved when patients do not revisit their GP with the same complaints. Our findings were based on patient questionnaires on top of the EMR entries. Other data from our study show that patients do not frequently revisit their GP for their UCs, but when asked personally after one year, over 40% of them reported to perceive complaints. In the group of patients with established explained complaints, there are patients with somatic diagnoses of chronic diseases, such as diabetes mellitus and arthrosis. A small fraction of this group stated not to suffer from their complaints after 12 months. This may be an effect of their treatment. When treated properly, patients with diabetes mellitus may no longer suffer from fatigue, for example. Our data did not allow unambiguous analysis of the role of treatment effects. We chose to categorize syndrome-type diagnoses (chronic fatigue syndrome, irritable bowel syndrome etcetera) as 'explained complaints'. Moreover, the few somatoform disorder diagnoses were categorized as 'explained'. Had we categorized these diagnoses as 'unexplained', the percentage of persistently UCs would have been even higher (64% instead of 57%).
Our study sheds some light on the transition of newly presented to persistent UCs and on determinants of the course of complaints and quality of life. A complaint's duration of four weeks or more before presentation appears to signal a lower probability that the complaints will resolve, as do poor perceived physical and mental well-being. If a diagnosis is made, the probability that the complaint will resolve increases, perhaps as a consequence of the treatment. The simple passing of time also has a beneficial effect. The few determinants influencing the quality of life were relatively weak and their potential to change the unfavourable course appears limited.
In our opinion, our findings should stimulate GPs to take UCs more seriously as from their initial presentation. Paying attention to the determinants we found, Addendum 1. Outcomes of the full and lean models. n.a.
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